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EXECUTIVE SUMMARY  
Our team worked with the Siemens warehouse located in Suwanee, Georgia. There are many different 
areas in this warehouse, so we chose to focus our attention in the maintenance and assessment 
departments. After observing the daily operations that occur between these two departments, we realized 
that there was not a communication medium set up between the two departments in order for the 
employees to communicate virtually. In order to communicate, the employees had to walk back and forth 
between the two departments and communicate any information face to face. We realized that this is an 
outdated system, and there must have been a better way to make this process run more smoothly.  
We conducted a time study in order to get data regarding how much time is taken by employees walking 
between the two departments. We took this data and put it into Arena Simulation Software and concluded 
that 42 hours per person per year were wasted on walking between the two departments in order to 
communicate. This is a lot of time wasted on a non-value-added activity. 
After doing some research, we were able to come up with eight possible solutions that the Siemens 
warehouse could implement in order to ease communication between the assessment and maintenance 
departments. The eight possible solutions included: 
● Warehouse Management System 
● Barcode Scanner 
● Microsoft Excel shared spreadsheet 
● Microsoft Access Program 
● Communication Board 
● Intercom 
● Walkie Talkies 
● SQL 
In order to narrow down our list to one solution that we could create and implement in the warehouse, we 
conducted several different analyses to find the solution that would fit best. Some analyses we performed 
included an Impact Effort Analysis, Five Whys, and Root Cause Analysis. We also included the costs 
associated with each solution. After analyzing each solution and conducting research, we concluded that 
the best solution for the Siemens warehouse would be a Microsoft Access Program.  
We were able to create a Microsoft Access program that is unique and accommodates the issues that are 
faced between the two departments regarding communication. The Siemens warehouse we worked with 
already has tablets that the employees use that includes Microsoft access, so this solution was not difficult 
or expensive to implement. However, if those were not the circumstances, it would cost $200 per hour for 
a Microsoft Access program to be created and implemented in the warehouse.  
After creating the program, we ran another simulation while having the microsoft access program in 
place. By implementing the program, we were able to reduce the time wasted from the non-value added 
activity of walking between departments by 57.14%. With this time saved, the employees in the 
assessment and maintenance departments could focus their attention on more important activities that take 
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CHAPTER ONE: PROJECT BACKGROUND 
1.1 Introduction 
Siemens is one of the leading companies in the world and is a key player in modern business.  
They focus on many domains such as power generation, turbines, and the efficient application of 
electrical energy. Siemens also associates with sectors in the healthcare industry, including 
medical imaging and laboratory diagnostics. For our project, we are working with the Siemens 
warehouse located in Suwanee, Georgia. This warehouse rents out different size tool kits to 
customers. These kits contain tools such as pressure gauges, bolts, wrenches, and many more. 
When the customer is finished with the tool kit, it is shipped back to the Siemens warehouse 
where each tool in the tool kit is assessed, inspected, repaired or calibrated if needed, and is 
placed back in the original tool kit. Once the tool kit is finished being inspected and reassembled, 
it is placed back in inventory and is ready to be shipped out in future orders. 
1.2 System Overview 
We are working with a warehouse in Suwanee, Georgia that provides customers with tool kits 
that are rented and returned back to the warehouse when they are finished being used. During our 
first tour at the warehouse, we noticed an internal problem associated with communication 
between specific departments. Specifically, we observed this issue between the tool assessment 
shop and the tool maintenance shop. When a tool kit is in the assessment shop, a worker goes 
through each tool in the tool kit. All of the tools are organized into groups based on which 
maintenance shop they need to be transferred to. The groups are then taken to their designated 
maintenance shop. The different maintenance shops include the precision lab and the mechanical 
lab. Once the groups of tools are dropped off at either the precision or mechanical lab, an 
inspector will take the tools into the maintenance shop and inspect each tool to see if each tool 
needs to be fixed. Once all the tools have been inspected and repaired, if needed, the group of 
tools are taken back to the assessment area where the assessor can then put the tools back into the 
tool kit.  
The issue we confronted focused on the communication that took place after the assessment shop 
worker dropped off the tools at the designated maintenance shop. Siemens did not have a 
medium of communication set up between the workers. The assessment worker had to walk to 
the maintenance shop multiple times to check on the status of the tools they dropped off. The 
assessment shop workers did not like walking back and forth between departments and the 
maintenance shop workers did not like people coming into their shop asking questions multiple 
times a week. Figure 1 shows a flow chart to visualize the process Siemens went through after 
tool kits were received back from the customer. The boxes that are tinted red indicate where the 
communication issue was. Figure 2 shows a basic warehouse layout to further visualize where 
problems occured at the Siemens Warehouse. An employee from the assessment shop had to 
walk back and forth between assessment shops and maintenance shops to find out the status of 






Figure 1 System Diagram 
 
 




The aim of this project was to design an efficient communication medium between the 
assessment shop and the maintenance shop. The goal of the new communication medium was to 
reduce non-value-added activities between the tool assessment and maintenance process, reduce 









This issue was brought to our attention after speaking with the assessment shop employees. 
These employees became irritated when they had to walk to the maintenance shop only to find 
out that the tools were not ready to be returned. When this problem occurred, they began to 
assess another tool kit, only to run into the same issue. Because of this, they ended up sitting 
around wasting time until they were able to get the tools back. After speaking with the 
maintenance workers and the operations manager, this problem was further justified. Both the 
maintenance employees and the operations manager agreed that this was a problem that they 
wanted to be corrected.  Walking to the designated maintenance shop to determine if the tools 
were ready to be returned was a non-value-added activity. Non-value-added activities waste time 
and money. By diving further into this issue and collecting data, we were able to see how this 
problem leads to other issues, further justifying this project. 
We analyzed the timing, labor, and the process of both the assessment and maintenance 
departments. Some processes we focused on include: 
▪ How long it took for tools to be turned over by the maintenance shops 
▪ The time required to fully assess a tool kit 
▪ How many times an inspection worker traveled to the maintenance shop to check on a 
tool 
 
By collecting and analyzing this data, we were able to see the weight of this communication 
issue. 
1.5 Project Description 
After the tools were dropped off at the maintenance shop, the assessor had no efficient way to 
communicate with the inspector to find out if the tools were ready to be returned to the tool kit. 
The assessor had to walk to the maintenance shop and ask the inspector if the tools were ready. If 
the tools were not ready, the assessor had to wait and return later to check back with the 
inspector. This process was repeated until the tools were finally ready, which could take hours, 
days, or even weeks. Assessors got disgruntled with walking back and forth only to find out they 
must wait because the tools are not repaired yet. The inspectors got irritated with assessors 
coming into their shop asking if tools were ready over and over again. This outdated 
communication system caused relational issues between workers and left assessors waiting 
around for tools without having any idea of how long it may take to get the tools back. This 
project focused on creating a communication medium between the assessment and maintenance 








1.6 Problem Statement 
There was not an efficient communication system set up between the inspection and maintenance 
shops after a tool was dropped off to be repaired. Assessors had to walk to the maintenance shop 
to find out the condition of the tools that they previously dropped off. This outdated 
communication system caused time and energy to be wasted by employees. We wanted to 
develop a more efficient communication medium to put into play in order to make the inspection 
























CHAPTER TWO: LITERATURE REVIEW 
 
Communication ensures that everyone involved in the manufacturing process is on the same 
page. If everyone is on the same page, productivity is maximized. Effective communication can 
be achieved using software, the right applications, and many other tools. If redundant processes 
are used, labor costs increase. Walking back and forth between departments can be eliminated 
using the correct applications. If this redundant process is eliminated, labor cost will go down 
and efficiency will increase. [1] 
Walking back and forth between departments creates an ever-growing deficit in time and 
resources. Effective communication between departments would decrease the deficit and create 
more value-added processes.  “In a warehouse, a lack of communication can lead to disjointed 
operations, causing mistakes and inefficient processes.  This could result in tools being 
misplaced or delayed, ultimately leading to a poor experience for clients. In order for any 
business to improve and develop, it is essential to have relevant data that helps you to understand 
how every area of business is working. Without this data, it is incredibly difficult to get an 
accurate and full picture of where you are succeeding and where you need to improve.” [4] 
“A clear understanding of what communication is should be established before improvement is 
sought. Does it simply mean a giving of information, or as is more commonly held, a two-way 
flow of information? Is it the means by which we transmit information, orders and requests?”  
 
For this project, communication was defined as the means by which we transmitted information, 
orders, and requests. We needed each department to understand the responsibilities, limitations, 
needs and problems of other departments. Another roadblock to communication is the absence of 
consistency in communication processes. There needs to be one channel that documents the data 
and provides the means of finding the necessary information. Managers should meet 
occasionally to analyze how everyone, including the system, is communicating, the problems 
that are being encountered, and what they can do to improve these problems. [2] 
One of the main causes of poor communication is a broken information flow. While employees 
are focusing on their work, information that should be documented, such as when the tool kit 
starts to be worked on, the progress of a tool, and when the tool is completed slips through the 
crack and is not shared or documented. This information can provide the company with useful 
data to begin improvement of processes. Not documenting this information can also prevent 
workers in the assessment shop from wasting time trying to figure out if the tool is finished or 
has even been started. This affects productivity and efficiency negatively. “Employees should 
ask not what information the other departments should deliver to them, but what information 
they can provide to the others.” [5] 
Most companies do not have an approach to analyze how to identify waste, costs, and other 
negative consequences associated with poor communication. Not having a standardized approach 
to communication and everything else, hurts everybody involved in the business. Using lean 
principles, we were able to provide a clear picture of the situation and help determine what 
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corrections were needed to drive the waste out of their communication processes. Waste is 
present when different parts of a company cannot communicate effectively with each other. Non-
value-added activities are ripe to be removed or reduced. At the end of the month, when waste is 
present in a process the warehouse tends to get chaotic while trying to get parts out of the door. 
The unstable processes can lead to high inventories, excessive overtime work, additional shifts, 
and premium freight charges. Short-term fixes tend to create more problems in every area of the 
company. Communication processes are susceptible to lean problems relating to non-value-


























CHAPTER THREE: PROJECT MANAGEMENT 
 
3.1 Problem Solving Approach 
We used the DMAIC approach to solve this problem. For the Define phase, we identified the 
problem, determined the process to improve, and defined our objective. During the Measurement 
phase, we determined the baseline measurements and created a process flowchart. For the 
Analyze phase, we evaluated the current process by using 5 whys, creating a fishbone diagram, 
determining how the process inputs affect the outputs, and locating the root causes. During the 
Improve phase, we brainstormed solutions, determined the pros and cons of each solution, tested 
the solutions using Plan-Do-Check-Act and Impact Effort Matrixes, and created an 
implementation plan. For the Control phase, we monitored improvements, created a control plan, 





























   






We used Industrial Engineering methods such as: 
 
● Quality Improvement Analysis  
● Feasibility Study 
● Process Chart 
● Arena Simulation Software 
● Lean Principles 
● Root Cause Analysis 
● Engineering Economic Analysis 
 
We came up with eight possible solutions that we further studied in order to decide which 
solution best fit the Siemens warehouse.  
The eight possible solutions included: 
● Warehouse Management System 
● Barcode Scanner 
● Microsoft Excel shared spreadsheet 
● Microsoft Access Program 
● Communication Board 
● Intercom 
● Walkie Talkies 
● SQL 
We looked at all of the solutions and proposed that the Microsoft Access Program would be the 
best solution. We needed to further study all of the options and weigh the positive and negative 




We must come up with a solution that is easy to implement and that the workers will want to use. 
Another requirement for our solution is that there must be documentation of all communication 











3.3 Gantt Chart  
Figure 4 shows the Gantt Chart. This chart shows everything that needs to be done and the 
deadlines for each task. 
 






















Figure 5 is our time sheet. This figure shows how much time each person has spent on the 
project and what amount of time was spent at Siemens vs Offsite. We didn’t spend as much time 




Figure 5 Time Sheet 
 
3.4 Budget 
We created the budget as if this project were being completed in industry, and we found that 
most of our costs would be labor costs. There were a few solutions that we came up with that had 
a cost of $0 for Siemens to implement. This is because Siemens already had these tools available 
in the warehouse, but they were not being used to create better communication between the 
assessment shop and the maintenance shop. Below in Table 1, the possible solutions are listed 
along with their respective estimated cost. Cost alone is not enough to choose a solution, but it 
must be considered when trying to choose a solution to this issue.  



















Table 1 Project Budget 
 
Solution Estimated Cost 
Excel Spreadsheet $0 
Walkie Talkies $90-one time cost 
Barcode Scanner $0 
Microsoft Access Design ~$10,000-cost for design 
$200/hr for labor 
Intercom $0 




SQL Up to $14256 plus 
$2005/month per server [19] 
 
       
 
3.5 Resources Available 
Some of the resources available to our team were: 
● Arena Simulation Software to simulate the old and new processes and compare them 
● Draw.io 
● Microsoft Excel  
● Full access to Siemens warehouse  
● Operations Manager: Darin 
● Assessment Shop Employee: Joy 
● Maintenance Shop Employee: David 
We used Arena to get baseline and improvement measurements to compare the old process to 
our suggested process. Draw.io was very helpful in creating many of the charts and figures for 
this project. Microsoft Excel was utilized for the tables. Joy, the assessment shop employee was 




CHAPTER FOUR: LEAN/SIX SIGMA 
 
4.1 Six Sigma/Lean Process 
The goal of Six Sigma methods is to find and implement permanent solutions, not temporary 
solutions that work but do not address the underlying issue. The end goal should provide a 
decrease in variation, an increase in performance, and an increase in employee morale. Six 
Sigma is basically a toolbox for solving problems. It gives you the tools to control the inputs, so 
the outputs can be controlled, and the business process can be improved. We used the DMAIC 
method to solve problems. DMAIC is a data driven Six Sigma method to improve processes. It 
stands for Define-Measure-Analyze-Improve-Control.  
 
4.2 Define Phase 
The Define Phase is the first phase in the DMAIC problem solving approach. In this phase, we 
defined the problem, the process to improve, and the objective. We created an A3 template 
(Figure 6) to help show the thought process behind the problem-solving.  
 
Problem: There was not an efficient communication system set up between the inspection and 
maintenance shops after a tool is dropped off to be repaired. Assessors had to walk to the 
maintenance shop to find out the condition of the tools that they previously dropped off. This 
outdated communication system caused time and energy to be wasted by employees. We wanted 
to find a more efficient communication medium put into play in order to make the inspection 
process run smoothly.  
Process to Improve: We improved the communication between the two departments in this 
project.  
Objective: The aim of this project was to design an efficient communication medium between 
the assessment shop and the maintenance shop. This new communication medium reduced non-
value-added activities between the tool assessment and maintenance process, reduced time 






Figure 6 A3 Template [18] 
 
4.3 Measure Phase 
The Measure Phase is the second phase of the approach. In this phase, we assessed the current 
process. Refer to Figure 1 for an overview of the process. We determined baseline 
measurements and created a process flowchart. Table 2 shows our time study results. Figure 7 
shows an Arena simulation that we created. We used Arena Input Analyzer to get the distribution 
summary from the time study. Walking to the maintenance shop and walking to the assessment 
shop both had Beta distributions, while asking about tool status had a Uniform distribution. The 
simulation ran for 20 days with 9 working hours per day and 10 replications. Walking to the 
maintenance shop, walking to the assessment shop, and asking the tool status are all non-value-
added activities, so Arena calculated that there was an average of 10.21 minutes (10 minutes and 
13 seconds) wasted on non-value added activities per day. This equals 204.13 minutes (204 
minutes and 8 seconds or around 3.5 hours every 20 days). There are 20 workdays in a month, so 
3.5 hours a month are wasted asking about the tool status. This adds up to 42 hours per year per 













   
   
 
Figure 7 Arena Baseline Measurements 
 
 
4.4 Analyze Phase 
The Analyze Phase is the third phase of the DMAIC Problem Solving Approach. In this phase, 
we investigated the process and brainstormed potential causes of the problem. 
A Root Cause Analysis is a structured brainstorming tool that sorts causes into categories.  To 
brainstorm potential causes, we created a Root Cause Analysis Diagram (Figure 8). This 
diagram helped us narrow down potential causes. The blue boxes are the categories of causes 
while the yellow box indicated the effect that these potential causes have on Siemens. For 
instance, under the methods category, the causes are inefficient planning and no standardized 
process. After we completed this diagram, we verified our root cause using the Five Whys 





Figure 8 Root Cause Analysis [14] 
 
 
The Five Whys Analysis is a questioning process designed to drill down into the details of a 
problem or a solution and peel away the layers of symptoms [12] . One question related to the 
problem is asked, such as “Why are there communication issues?” and the answer to that 
question is the first why. Then “why” is asked again in relation to the first answer. This process 
is repeated five times until a more narrow answer is concluded. Five Whys Analysis helps drill 
down to the actual problem so you are not applying temporary fixes and ignoring the real issue.  
 
Here is our Five Whys Analysis (Figure 9): 
Problem Statement: There are Communication Issues that Result in Time Being Wasted 
1. Why are there Communication Issues? 
a. There is not a standardized system in place to communicate about tools. 
2. Why isn’t there a standardized system in place to communicate about tools? 
a. They got a new system but it crashes everytime it is used so they just don’t use it 
3. Why don’t they go back to the old system? 
a. The old system was rarely used  
4. Why wasn’t the old system used? 
a. Management didn’t enforce the use of the system 
5. Why didn’t management enforce a system for communication? 
a. The communication between employees doesn’t affect management because 





Figure 9 Five Whys 
 
After conducting the Five Whys Analysis, we confirmed that our root cause is that employees do 
not care. This is because everything still gets accomplished via fast tracking and it does not 
affect the status with upper management that works at headquarters. If they had a communication 
system that worked and was simple to use, management could use the data collected to improve 
processes and hold employees accountable to care about their jobs.  
 
4.5 Improve Phase 
The fourth phase of the DMAIC process is the Improve Phase. In this phase, we brainstormed 
solutions and determined the most important criteria for our proposed solution.  
  
4.5.1 Possible Solutions 
There are many different ways that warehouses can create successful communication between 
different areas in a warehouse. Systems that warehouses have used include intercom systems, 
walkie talkies, and communication boards. A few more sophisticated forms of communication 
that warehouses have used include Microsoft Excel, Microsoft Access, and SQL. Each system 




We researched and came up with eight solutions that could work well if implemented in the 
Siemens warehouse. These solutions have been used in other warehouses, and people have 
discussed the positive and negative aspects of each. An organized table of solutions  is featured 
in this section (Table 3). 
 
The most important criteria for our system was documentation so that information could be 
written down and looked through later. The second most important criteria was data collection so 
that the data could be analyzed and processes could be improved in the future based on that data. 
The third most important criteria was that the tool is easy to use so that employees were more 
likely to use it.  
 
4.5.2 Solution One: Microsoft Excel  
Microsoft Excel is known to be one of the greatest software known for its user friendly layout 
and its capability to do a number of tasks. Warehouses regularly use Excel to keep track of 
inventory. Large tables can be created where barcodes, descriptions, and locations of inventory 
can be listed. Different tabs can be created for different aspects of inventory tracking rather than 
creating a separate spreadsheet, and everything can be found under one file name. Siemens can 
implement excel on the tablets that the different departments each have. Excel can solve the issue 
of inventory tracking at Siemens and can help create data that they can then use to analyze how 
efficiently they are working. However, Excel does not solve the communication issue. Excel 
does not get updated automatically when someone makes a change on a spreadsheet. The sheet 
can be available for people to update, but the updated sheet must be sent to everyone in order for 
everyone to see the updates. Excel would be a better solution if it updated automatically through 
a server. [9] 
 
One case study discussed how the use of Excel in a warehouse was unsuccessful. A woman was 
hired in order to help the company in the marketing department. For part of her project she 
needed access to the data associated with the warehouse's inventory. They showed her the excel 
spreadsheet and she was disappointed to find that the spreadsheet was outdated, not all inventory 
was ever accounted for, and the spreadsheet was not used in real time. This created an even 
bigger problem that she needed to solve in order to solve the one she initially was trying to solve. 
This is just one example of how Excel would not be a great solution to the issue at Siemens that 
we are working on. [7] 
 
4.5.3 Solution Two: Walkie Talkies 
Another solution that we came up with was implementing the use of walkie talkies between the 
assessment shop and maintenance shop workers. This is a simple solution that has been and is 
used in many warehouses that makes it much easier for workers to communicate with each other 
without having to travel anywhere. At Murray Material Handling, walkie talkies were 
implemented, and the outcome was overall higher efficiency. Some of the positive aspects they 
spoke about included how having the walkie talkies made it very easy for the floor workers to 
contact a master device that they could ask questions. Their questions regarded where certain 
pallets were located in the facility, and the person with the master device could search their 
computer and find the location of the pallet immediately. This reduced the amount of walking 
and time wasted walking by the floor workers because they no longer had to wander around the 
 
22 
facility looking for a certain pallet. Floor employees could also easily contact other floor 
employees without having to find where in the facility they are.  
 
A few negative aspects were also concluded. With walkie talkies, the range is limited. There is 
only a certain distance that the walkie talkies must be in in order for them to be able to connect 
with one another. In a large facility this can cause the clarity of communication to decrease or 
cease. Also, walkie talkies must be held. This can be annoying to floor workers because they are 
working a lot with their hands, and if someone contacts them they must stop what they are doing 
in order to reply. Another issue is the limited battery life. A walkie talkie could run out of battery 
in the middle of a job and no other workers would know. A way Murray Material Handling got 
around this was by giving the workers battery packs to carry around with them, but that just adds 
more for the workers to be accountable for [10]. 
 
At the Siemens warehouse we were able to speak with the maintenance shop employee, David. 
We briefly discussed the solution of walkie talkies, and he liked the idea except for the fact that 
there would be no automatic documentation of what was said to each other. He claimed that he 
would easily forget if someone told him that tools were dropped off for him to look at, and that is 
a big issue.  
 
4.5.4 Solution Three: Barcode Scanner 
The Siemens Warehouse already had barcode scanners. However, they have not been utilized for 
a while.This solution could be implemented by adding barcodes to all of the tools. The tools then 
can be scanned and accounted for at the assessment shop and maintenance shop. By 
implementing barcodes on each tool, keeping track of inventory would be much easier. Also, if a 
tool is lost then it would be easier to pinpoint at what point in the process it was lost. This also 
makes the process much more efficient because workers do not have to hand write the tool 
numbers, which is what they do right now. This could be a source of human error if the 
employees write the wrong number down. Scanners get rid of that human error. Data could also 
be collected by using barcodes and time stamps to record when tools are at certain parts of the 
process. This would create data that could be analyzed later on. 
 
There were no barcodes on the individual tools at Siemens. There were barcodes on the tool 
boxes, but in order to solve the communication issue barcodes would need to be added to every 
single tool. We would also need to create an entire new barcode system. This would be a very 
large project that would be difficult to accomplish in our time frame.  
 
4.5.5 Solution Four: Microsoft Access 
Microsoft Access is a software that is widely used to store information. It can be programmed to 
fit a company’s specific needs, and is known to be more efficient than Excel or any other type of 
software like this [8]. By creating a Microsoft Access program, Siemens would be able to keep 
documentation of different tasks, tool status could be updated in real time, and useful data could 
be collected from the time stamps. If this solution were successful in our project, then it could be 
implemented in other parts of the warehouse as well.  However, Microsoft Access designs are 
created using its own programming language and would be difficult for us to create. We would 
need to spend a lot of time getting to know the program and how to create a user friends design 
for the employees to use. Also, the employees would need to be trained to use the program, but 
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the program should not be too confusing to navigate. This can be an expensive program to design 
at an average cost of $200 per hour of labor, but it depends on how long it would take to 
complete creating the program [22].  
 
4.5.6 Solution Five: Intercom 
Implementing the use of the intercom to communicate between departments would be a no cost 
solution. There was already an intercom system in place at the warehouse, but it was not being 
used to communicate between departments. This would be a very simple solution to implement, 
but as with all of our solutions, there are positive and negative aspects that go along with it.  
 
With an intercom system, employees would be able to hear updates from anywhere in the 
warehouse no matter what task they were doing. They would not have to stop what they were 
doing in order to get the update. This was also a no cost solution and very simple to implement. 
However, warehouses can be very noisy and that can cause it to be difficult to hear the intercom. 
Also, workers may not pay attention to the intercom announcement or have headphones in and 
not be able to hear an announcement. This solution also has the issue of no documentation. 
People can quickly forget what and when something was announced. 
 
4.5.7 Solution Six: Communication Board 
A communication board, if used correctly, would be a very simple solution to the communication 
problem we  encountered. The solution would entail adding a white board somewhere in between 
the assessment and maintenance shop so that both workers can access the board without having 
to travel as far as they do now. The information necessary could easily be written on the board 
and updates can be made. This would involve little to no training, and is inexpensive. However, 
Siemens has used white boards in the past. There were a few throughout the warehouse, but they 
have not been used for some time. We would need to come up with an implementation plan to 
try and get workers to continuously use the white board which is a big challenge. There is also 
no documentation or data collection from this method, and the board could quickly become 
messy and unorganized. 
 
4.5.8 Solution Seven: Warehouse Management System 
A Warehouse Management System (WMS) is a software that is used in many companies in order 
to keep track of entire processes or individual parts of a large process. For example, WMS could 
keep track of inventory from when it first enters a warehouse to when it leaves the warehouse, or 
it could keep track of smaller processes like accounting for inventory between two departments. 
WMS is largely implemented in many companies and can be tailored to fit exactly what a 
company needs.  
 
Some positive aspects are that there would be documentation for everything that is put in the 
system, and data can be collected from that information. Also, if this solution works between the 
assessment and maintenance shops, then it can be implemented throughout the entire warehouse 
and manage the entire warehouse processes. Another plus is that it can manage demand 
fluctuation. However, WMS is very expensive to set up and continuously use. Also, software 
changes often occur and the program must be adjusted. This would require hiring an expert to 




4.4.9 Solution Eight: SQL 
SQL (Structure Query Language) is widely used software that can be used to store and manage 
data. There are different editions that customers can choose from so they can find the edition that 
best fits their needs. The Standard edition will work best with our project because it is used for 
basic data management on a smaller scale. Using this platform, Siemens would be able to keep 
organized information regarding the process that the tools go through. However, this software is 
very expensive and has a difficult licensing process. The software is always changing, which 
would make the process the workers go through more difficult, and the workers would likely 
stray away from using the software [20]. 
 
 
4.5.10 Pros and Cons Table 
Below is a table that shows the positive and negative aspects of each solution that we came up 
with.  
Table 3 Solution Pros and Cons 
 
Number Solution Positive Aspects Negative Aspects 
1 Microsoft Excel 
Spreadsheet 
● Creates Data 
● Inventory Tracking 
 
 
● Hard to maintain over 
time 
● Does not automatically 
update 
● Does not solve 
communication problem  
2 
 
Walkie Talkies ● Easy to contact 
master device 
● Efficiently find items 
around warehouse 
● Limited range of 
communication 
● Limits use of hands while 
communicating 
● Finite battery life 
● No documentation 
3 Barcode 
Scanner 




● Not all of the equipment 
has barcodes. 






● Updates regularly 
● Organized Data 
Collection 
● Difficult to create 
5 Intercom ● Employees can hear ● Warehouse can be noisy 
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wherever they are in 
warehouse 
● No hand-held device 
needed 
● No privacy  
● Workers may not pay 
attention 




● Easy to update 
● Hard to manage 
continuous use 
● Unorganized 
● Workers  have to walk to 
the board to update 






● Documentation for 
everything 
● Controls warehouse 
operations from when 
they enter the 
warehouse to when 
they are shipped 
● Manages demand 
fluctuation 
 
● Very expensive 
8 SQL ● Multiple editions to 
choose from to best 
fit the environment 
● Updates in real time 
● Organized data 
collection 
 
● Expensive upfront cost 
along with upkeep costs 
● Complex- must hire 
someone to design and fix 







4.5.11 Impact Effort Matrix 
The Impact Effort Matrix was designed to determine which of the 8 solutions we should 
implement. [16] The impact or how helpful the solution will be is on the vertical axis. The effort 
required to implement the solution is on the horizontal axis. For instance, on the matrix below 
(Figure 10), circle 4 is Microsoft Access. The effort to implement is a little past the middle of 
the horizontal axis and it is close to the top of the vertical axis. This means that it would be 
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4.5.12 TOPSIS Solution Ranks 
A TOPSIS Analysis was used to create the rankings seen in Table 4. TOPSIS stands for 
Technique for Order by Preference by Similarity to Ideal Solution. TOPSIS Analysis is a multi-
criteria decision analysis method. To perform the analyses, we took the solutions and ranked 
them using the criteria we created. We used a scale where 9 was excellent and 1 was poor. The 
criteria used were: data collection, ease of use, documentation, organization, and low cost. 
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Documentation was the most important criteria in a solution. We used a prioritization matrix to 
determine the importance of each criteria. This matrix determined the weight that each criteria 
has. We then normalized the data and multiplied the normalized data by the weights to get our 
TOPSIS Solution Ranks (Table 4). This method gave Microsoft Access the highest ranking.  
 


















The Plan-Do-Check-Act (PDCA) cycle is a four-step model for carrying out change. It is meant 
to be repeated over and over for continuous improvement [17]. Figure 11 shows the steps that 
were taken to implement and continuously improve the process. Due to the scope of our project, 
we were not able to implement our solution. However, we could make the task a little bit easier 









4.5.14 Arena Improvement Measurements 
Figure 12 shows an Arena simulation that we created. We used Arena Input Analyzer to get the 
distribution summary from a quick time study we did to determine how long it takes to get on 
access and check the status of a toolkit. Checking Access had a Beta distribution. The simulation 
ran for 20 days with 9 working hours per day and 10 replications. It ran for 20 days because that 
is how many working days there are in a month. Checking Access is a non-value-added activity, 
so Arena calculated that there was an average of 4.46 minutes (4 minutes and 28 seconds) wasted 
on non-value-added activities per day. There is an average of 89.22 minutes (89 minutes and 13 
seconds or around 1.5 hours every 20 days). There are 20 workdays in a month, so 1.5 hours per 
month are now wasted asking about the tool status. This adds up to 18 hours per year per person 
wasted. Using our Microsoft Access solution reduces the time wasted per year from 42 hours per 
person to 18 hours. There are an extra 2 hours per month for one worker to do something value-
added. This reduces the time spent walking between the assessment and maintenance shops to 





Figure 12 Arena Improvement Measurements 
 
 
4.6 Control Phase 
We were not very involved in the implementation or monitoring of the program, but we provided 
basic implementation and control guidelines to help the planning process. Table 5 shows a basic 
implementation plan of things that needed to be done. Table 6 shows a basic control plan. The 
control plan highlights a couple of things that need to be done to ensure the tool is being used. If 
the tool isn’t enforced, there will not be any improvement in the time that is wasted. “Prior 
Proper Planning Prevents Poor Performance” [23]. 
 





































CHAPTER FIVE: MICROSOFT ACCESS DESIGN 
 
5.1 Microsoft Access Screenshots  
As a team we aimed to make the design as user friendly as possible. Once we fully understood  
how the operations were conducted in the facility between the Assessment Shop and 
Maintenance Shop, we were able to build a mini software that was easy for the workers to 


















































5.2 Design Description 
Concerning the design, we went through many ideas on how to design our software so it would 
be appealing to the users and fit their needs. Figure 13 shows the screen that pops up when the 
program is initially opened. This is where the user will login with their personalized username 
and password. Depending on the type of worker, different screens will show up after the user 
logs in.  
 
If the user is a manager, Figure 14 will be the next screen to show up. This page gives the 
manager access to all the information in the program so he or she can direct the work as needed. 
Managers can modify an existing order, delete an order, or place a new order. The Manage Users 
tab is where the manger can give different users access to certain features and forms. This creates 
more security by only giving certain users access to certain forms where they can make 
modifications. The Login History Tab allows the manager to see who logged and when they 
logged in. This way if there is an error, the manager can more easily find the person to ask about 
the information. 
 
If the user is an employee in the maintenance shop, they will login with their personal username 
and password. Figure 16 will be the screen that pops up after they login. Here, they can input 
work order request forms that include information about the tools that they just dropped off at the 
maintenance shop to be inspected. The information they must input includes Employee Name, 
Kit SN#, Kit SKU#, and Kit description, and Date of Order. Once this information is typed in, 
they can save and logout.  
 
If the user is a maintenance shop worker, they will login using their personalized username and 
password. Figure 15 shows the screen they are taken to. Here they can access the information 
that was put previously by the Assessment shop employee. The maintenance employee can then 
update the service status to either “in progress” or “done”. The date completed is also recorded 
along with the name of the employee who completed the updates. 
 
5.3 Functionality 
The Microsoft Access program that we designed was functional and worked like we designed it 
to. We tested the program between our team members. We logged in using our given username 
and password and performed the task of inputting a work order request. This information was 
then transferred to the Order Status Updates page where maintenance shop workers would see 
the work order request was inserted. We were then able to update the tool status as the 
maintenance shop worker would do. This information was then updated on the work order 
request page, where the information was available to the assessment shop workers. There is also 







CHAPTER SIX: RESULTS 
With our optimal solution, the Microsoft Access Database, we discovered that this solution 
would save assessment shop workers 2 hours per month in non-value-added time. This solution 
reduces the time spent doing non-value-added activities by 57.14%.  With the process that 
Siemens is using, they are wasting 42 hours per year per person walking and asking about the 





























CHAPTER SEVEN: CONCLUSION 
This project focused on creating a communication medium to exist between the assessment and 
maintenance departments in the Siemens warehouse located in Suwanee, Georgia. Before 
completing this project, the two departments were only able to communicate if the employees 
walked to the other department and talked to the other employee in person. An assessment shop 
employee would walk to the maintenance department multiple times a day to check and see if the 
tools that were previously dropped off were ready to be picked up. If the tools were not ready, 
then the time it took for the assessment shop employee to walk to the maintenance shop and back 
was a non-value-added activity. This wasted time that could have otherwise been used in a more 
productive manner. By conducting a time study and using Arena Simulation Software to expand 
our time study results, we found that 42 hours per person per year were wasted walking back and 
forth between departments. We decided to create a Microsoft Access program to reduce this 
wasted time. The program allows assessment and maintenance department employees to 
communicate virtually. By implementing this program, time wasted on this no-value added 
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Delaney Pfeiffer: Working on this project gave me a sense of some of the struggles that will 
occur while working in industry. It was a good experience to discover that some of the people at 
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